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1. Summary

This document proposes a set of new additional syntax elements for error resilient transmission of CABAC stream. Currently, JM supports slice structure as the minimum unit of independent transmission data, where CABAC enforces initialization of all the conditions on arithmetic coding process, including the restriction of available macroblock(MB)s to decide context model [1]. Slice structure provides a simple solution for error resilient transmission of the CABAC coded VCL stream, however, there should be the cases that frequent termination of the arithmetic coding process loses coding efficiency when there is strong correlation around the region where termination happens. Thus, it will be preferable to have adaptive syntax mechanism to allow CABAC coder to exploit the coding states of the surrounding regions even at slice boundary.

For this purpose, we propose a new syntax to allow the encoder to convey side information to restore context model at slice boundary. The proposed adaptive syntax will provide a flexible adaptation mechanism to the local statistics while maintaining error resilience performance and existing slice coding scheme for CABAC.

2. Proposed Syntax Elements

[image: image1.wmf]A slice terminates all the dependencies with surrounding MBs to enable the decoder to reconstruct it without any dependency information as shown in Figure 1. Basic property is that the first MB of slice cannot use the data of left and upper MBs for coding and the other MBs cannot use the data of upper MB. For these cases, CABAC coding process cannot exploit the correlation with unavailable adjacent MBs, which sacrifices coding efficiency. If it is possible to

Figure 1  Coding dependency at slice boundary

send side information to restore context models defined across slice boundary at the decoder, this loss of coding efficiency can be avoided while maintaining error resilience performance.

Considering the current NAL concept, codec system will be designed such that slice headers are delivered to the decoder through reliable channel such as TCP [2]. Thus, we can assume complete availability of slice headers at the decoder. Furthermore, slice header for CABAC stream contains the address information of first and last MBs of that slice. This enables the decoder to identify correct spatial position of the slice within a frame. Hence, the decoder can completely identify which MB of current slice is located at slice boundary. 

Based on this assumption, we specify the following syntax elements for restoring context models for MBs at slice boundary. Using them, the CABAC encoder can fully exploit the correlation around slice boundary without degrading error resilience performance. Note that the proposed side information is not necessary at all for the context models decided based only on the coded elements within a slice data.

CM_reset_flag: indicates whether current slice uses all the dependencies to be required to build context model (0) or not (1). If this flag is set to one, no more side information is transmitted and the existing slice coding is employed. If this flag is set to zero, the following set of side information is transmitted to convey the context model to be used to the decoder.

CM_type: transmitted only if CM_reset_flag is set to zero. This data element indicates which CM is restored for current slice (MB type, Motion Vector, etc).

CM_init_value: transmitted only if both CM_reset_flag is set to zero. This data element indicates the frequency counts for the context model represented by CM_type, which should be used at the beginning of slice decoding.

CM_side_info: transmitted only if CM_reset_flag is set to zero. This data element indicates side information in MB unit to restore context model represented by CM_type for the decoding of current slice. Data representation may depend on the type of context model. There are two ways to code this information. One is to transmit required data to decide context models for current slice (e.g., not_coded, mvd etc), and the other is to send the context value itself (i.e., ctx_mb_type, ctx_mvd etc). Maximum number of multiplexed CM_side_info is given by (MBA_last – MBA_first + 1).

Note that CM_side_info is not necessary for the MBs where all surrounding MBs for context model decision are available. Since slice header can convey the information on which MB requires CM_side_info in that slice, the encoder can skip to code such CM_side_info.

If it is effective to maintain multiple context models between successive slices, (CM_type, CM_init_value, sequence_of_CM_side_info) can be duplicated in a slice header.

3. Discussion

Table 1 is shown to estimate the coding efficiency obtained by using statistics dependency across slice boundary for CABAC coding. Test sequences are encoded under the common test conditions for coding efficiency test [3] and the slice is defined as one MB line (i.e., 9 Slices in a frame). B-frame coding is not used. Estimate gain is obtained by subtracting 9 x 10 [bytes] from diff bits, where the bit budget for slice header is regarded as 10 bytes in average.

Estimate gain represents the performance gain when no CABAC initialization is performed at slice boundary. Based on this observation, the proposed syntax with efficient representation (to be discussed further) can provide the CABAC encoder a chance for obtaining more coding gain in spite that the slice coding is employed.

4. Conclusion

In this contribution, we discussed the issue on coding efficiency of CABAC when using slice coding, and proposed a potential syntax to allow the encoder to use context models across slice boundary while maintaining error resilience performance. At this moment, expected gain employing the proposed syntax discussed in Section 4 has not been fully evaluated, however, we recommend the group to consider further study on this proposal especially on efficient data representation of syntax elements, since it gives encoder a chance of flexible adaptation to the local statistics without sacrificing error resilience performance.

Table 1  Estimation of CABAC coding gain using local statistics access slice boundary

	
	bits for 

slice coding
	bits for no 

slice coding
	diff. [bits]
	estimate gain [bits]
	estimate gain [%]

	Foreman, QCIF, 

Qp=16
	864,984
	743,448
	121,536
	49,536
	5.73

	News, QCIF, 

Qp=16
	526,040
	435,664
	90,376
	18,376
	3.49
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